[Cloning, expression and characterization of the hypoxanthine-guanine phosphoribosyltransferase mutants from T. tengcongensis].
Based on a predicted three-dimensional structure of hypoxanthine-guanine phosphoribosyltransferase (HGPRT) from Thermoanaerobacter tengcongensis, three mutants of HGPRT were designed to modify the purine specificity of HGPRT. Site-directed mutagenesis was used to generate the three mutants, K(133)A, K(133)S, K(133)T. Wild type HGPRT and its mutants were expressed E. coli in BL21 (DE3) pLysS, and the expression products of them reached about 30% of the total protein. The molecular weight of the recombinant proteins was 22 kD. The specific activities of the enzymes were determined. Catalytic activities of mutants K(133)A, K(133)S, K(133)T retained only 4%, 1.1%, 2.7% activities, respectively, of the wild type for hypoxanthine, 1.7% 0.6% 1% activities, respectively, of wild type for guanine. However, the three mutants showed 24-fold, 7-fold, 18-fold activities, respectively, of the wild type for xanthine, and 650-fold, 210-fold, 380-fold activities, respectively, of the wild type for adenine. Comparison of kinetic data for purified recombinant mutant with wild-type HGPRT showed significant difference in the catalytic efficiency (kcat/Km) for purine, xanthine and adenine, the mutants exhibiting more than 40 to 50-fold higher kcat/Km, as a result of nearly 4 to 5-fold decrease in Km, compared with wild-type. These results demonstrate that a single amino acid substitution in HGPRT at the active site can significantly modify the specificity for binding purine.